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1.0 INTRODUCTION 

This report summarizes the results of the ITT model F4012 RP image dissector 
tube and coil improvement program. Included with a technical summary are the following: 

Appendix A - Vidissector Image Dissector Tube Test Data for 

S/N 037403 (S/N 1 Assembly component) 

Appendix B - Vidissector Image Dissector Tube Test Data for 

S/N 037404 (S/N 2 Assembly component) 

Appendix C - F4012 RP Deflection Assembly Test Data 

Model 8008946-1, S/N 1 (S/N 1 Assembly component) 

Appendix D - F4012 RP Deflection Assembly Test Data 

Model 8007846-1, S/N 2 (S/N 2 Assembly component) 

Appendix E - Final Report ’’Improved F40I2 Image Dissector Coil 

Assembly" by R. Hertel, ITT Aerospace - Optical Division, 

Ft. Wayne, Indiana 

Appendix F - Test Plan (including results of tests on Tube/Coil 

Assembly S/N 1) of ITT Model F4012 RP Tube/Coil 
Assemblies by ITT Gilfillan 

Appendix G - Component Schematics: voltage divider, deflection assembly, 

shield-magnetic, Process Spec. - Shell EPON 828 

The objective of the Tube/Coil Improvement program was to improve the character- 
istics of an F4012 RP tube/coil assembly to make it more accurate for the Large Space 
Telescope trackers' applications. Section 2.0 of this report compares the performance 
of the new components to the original design goals. Section 3. 0 presents recommendations 
of further tests and/or design changes to further improve the F4012 RP tube/coil assembly 
performance. 

2.0 PERFORMANCE 

The general work statement of this program called for modifications in the F4012 RP 
drift tube mesh, mesh spacing, and photocathode to effect improvements in linearity, 
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resolution, and photocathode uniformity. The deflection coil to be used with the tube 
was to be designed to improve off-axis linearity and resolution. 

A summary of tube modifications and coil design is given in Appendix E. The 
effects of the changes are best indicated by examining the performance of the assembly 
with respect to the original design goals. It is noted that most of the tube and coil 
parameters are from the total assembly performance and are interdependent. Therefore, 
the performance of the tube with a deflection coil of different design or of the coil with 
an unimproved tube will not equal that of the improved assembly. An example of this is 
illustrated in Figures la and lb of the Appendix E report. 

Table 2-1 is a tabulation of the specification performance parameters and the 
measured performance on the two assemblies. The S/N 1 assembly is made up of the 
S/N 1 deflection coil and S/N 037403 image dissector. The S/N 2 assembly is made up 
of the S/N 2 deflection coil and S/N 037404 image dissector. 

3. 0 RECOMMENDATIONS 

The results of S/N 1 assembly tests (Appendix F) suggest that further testing would 
be useful. Performance of one parameter (rise distance) did not improve as anticipated 
and additional modifications are necessary within the image dissector. 

3. 1 Additional Testing 

Due to the lack of funds, no testing was performed at ITTG on the S/N 2 assembly. 
It is recommended that the Appendix F tests be performed on that assembly. Several 
additions or variations to specific sections of the test plan should be made. 

Sec. 5.7 - Resolution - Following source-assembly alignment, this procedure 
will be run first. The effect on rise distance due to 

a) dynode #1 and dynode #2 voltage 

b) roll orinetation of tube in coil 

c) using a larger optical image 
will be checked. 

Sec. 5.3 - 5,6 - Accuracy - These measurements will be made using optimum 
voltages and orientation from Sec. 5. 7 tests. 
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Sec. 5.8- Magnetic Field Effect - Ail tests will be run with + 4 gauss fields 
including susceptibility to a longitudinal field. 

Sec, 5,9 - Stability with Temperature - These tests will be run (not completed 
on S/N 1 assembly). However, the tube and coil should be encapsulated within 
the magnetic shields in order to get meaningful data. 

3.2 Component Modification 

The major deviation from the specification goals was the rise distance. It 
decreased little, if any, from that measured on previous designs. Two possible causes 
are I) the scattered/reflected light from the mesh and 2) secondary emission of the mesh 
and/or aperture. 

Most of the light photons are transmitted through the photocathode to the mesh. 
Some of these are reflected back to the photocathode causing additional electrons to be 
emitted. This effectively increases the electron beam size and rise distance. If this Is 
the cause, a blackened mesh would be a desirable addition to future tubes. 

Both the mesh and aperture plate are presently nickel plated. Use of a different 
metal having lower secondary emission properties (such as gold) could improve the rise 
distance. Additional analysis by the tube manufacturer is necessary to determine the 
merits of this change. 

Upon examination of the rise distance data, the right measurement is always 
less than or equal to the left measurement. It is probable that this is caused by the tube. 
This could be due to either variations in the aperture sides or asymmetric electric fields 
near the aperture due to the first dynodes. The test plan changes outlined above (Sec. 5. 7) 
should give some insight into why the rise distances are unequal. 
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TABLE 2-1 


SPECIFICATION 

Photocathode Uniformity 
95% or greater over a 
0. 6 inch diameter 


S/N 1 ASSEMBLY 

96.5 + 3.5% 
measured 


S/N 2 ASSEMBLY 
94 + 6% measured 


APPENDIX NO 


A & B 


COMMENTS 


Typical spec is 95 + 5% 
over a . 56 inch diameter 


Resolution: design goal is 
4 microns at center and 
6 microns at 0. 3 inches 
from center 


Radiant Sensitivity: high 
across S-20 bandwidth 
20 ma/watt at 420 nm 


Aperture Size 


Photocathode Luminous 
Sensitivity: 150 ^a/lumen 


12-15 microns 
rise distance 


50% more sensitive 
across band: 60 
ma/watt at 420 nm 


0. 008” x 0. 008" 


258 ^a/lumen 


not measured 


Typical across band: 
43.67 ma/watt at 
420 nm 


I 


. 0078” x 0. 0078" 


155 ft a/lumen 



A & B 


A & B 


Measurement is difficult 
to make in that the image 
size should be much smaller 
than the rise distance. 



This was changed from 
the original spec of 
0.002” x 0. 002" 


Typical is 120 ^ a /lumen 


Gain & Noise: Goal is to 
increase gain and decrease 


gain = 5x10 
at 1315 volts 
dark noi|| = 

. 7 x lg amps for 
5 x 10 gain 


Focus Coil: Shall be operable 95 ma at 13 volts 
from a 20 volt supply drawing 
50 ma/inch + 50% 


gain = 5 x 10 
at 1198 volts 
dark noise = 
2.5 x^0 am 
5 x 10 gain 


amps for 


95 ma at 13.5 volts 


Typical is 5 x 10 for 
1200 volts _ 10 
Typical is 10 amps 
for 5 x 10 gain 


















TABLE 2-1 (Continued) 


SPECIFICATION 

S/N 1 ASSEMBLY 

S/N 2 ASSEMBLY 

APPENDIX No. 

COMMENTS 

Deflection Coil: sensitivity 
shall be 50 ma/inch + 50% 

Horizontal: Red-Blk 
57 ma/inch 
Vertical: Wht-Grn 
64 ma/inch 

Horizontal: Red-Blk 
60 ma/inch 
Vertical: Wht-Grn 
66 ma/inch 

E & F 


Linearity : shall be 0. 25% 
with a design goal of 0. 15% 
over 0. 6 inch diameter 

Horizontal -0.2% 
Vertical - 0. 15% 

Not measured 
Not measured 



Measurements are along 
X/Y axis 

Geometric Distortion: 
+ 0.15% 

Astigmatism: 0.25% 

RMS Radial distor- 
tion 0.00075 inches 
or . 125% of 0. 6 inch 
diameter 

Not measured 

F 


Measurement considers all 
distortions - is a figure for 
absolute position accuracy 

Magnetic Field Shield: 
Housing shall be such to 
minimize effect of external 
magnetic fields of + 0. 6 
gauss 

Max deflection of 
+ 0. 0001 inch for 
transverse fields of 
+ 4. gauss 

Not measured 

F 

Extrapolated to + . 6 gauss 
fields , the deflection would 
be + o. 000015 inch or 1 part 
per 40, 000. Shield configu- 
ration given in Appendix G 

Divider network to be 
supplied 

Supplied with hard- 
ware 

Supplied with hard- 
ware 

G 

Schematic per Appendix G 

Material shall be compatible 
with space environment 

Coil, tube, shield and divider supplied as 
individual components. Coil assembly en- 
capsulated with Shell EPON 828 per ITT AOD 
Process Specification 8007841. j 
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APPENDIX A 


VIDISSECTOR IMAGE DISSECTOR TUBE TEST DATA 
for 

S/N 037403 (S/N I Assembly Component) 



TUBE TEST DATA 


itADIANT SENSITIVITY 


.1 


LUMINOUS SENSITIVITY 




Wavelgth 

Sens . 

Q.E . 

1UU 

raA /watt 

1 ° 

4o8 


if.cH 

V 55 


17. iL 

!313 


rf.it. 

553 

<7.07 


— 813 

JLZ.&9 


_653 


--ZVJL_ 

694 

33^8 

6.01* 

—719 

31.SS 

7 

— 792 


s7JZ~ 

bm 

-abHL.73 

. 

*3zr 


285 4 K 

5113 

24i8 

uA/lm 

uA/lm 

uA/lm 

-ZSS 










faceplate /envelope 
TOTAL INDICAT’D RUN-OUT 


x 10 ~ 3 Inch At P. C. Edge 
APERTURE SIZE 


Measured .Qatf ^ f fl Qg 


CUSTOMER 
PROJECT NO. 
TUBE TYPE 
SERIAL NO. 

aperture 

PilOTOCA U [ODE 
TEST 
OPERATOR 
DATE 


^ r /G UnU /}fJ 

msz^oc 

Re 

osy^/o? 

. COX X . 008 

—&.3Q 

fitterT/tuce 


dki* 


jzn^y 


TUBE TEST ORIENTATION^ 

Y 

* ey C cor & w) 




i>> 




A 

Photocathode End View 


OPERATING V0LTAGES 2 AT S*/0* p.atm 
(with respect to DT) 


Photocathode 


Dynode 1 


Dynode 2 


Dynode 3 


1 . Radiant Sensitivity plotted on page 4* 

2. See recommended Voltage Divider on pa ge 5 . 

3 . Reference for Output Uniformity & Blemish 
photographs on page 2 & 3 , 


(/ 

Q 

11 g 


Seperate Aperture 
Seperate Mesh 


UA 

j±A 


Anode 

Anode, in respect 
to Dynode 


-I3tf 

—tL__ 


I if Electro-Optical Products Div. 
U. S. Patent No. 3,295,010 
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Fage 2 


MULT. GAIN AND DARK CURRENT 


TURK TYRE 


SERIAL no. 


F l /Q 12 R.P 

M 

037403 u 


•^apor . 
in 2 

^ ilium. 
in2 

I pc 
amp. 

T 

x aper . 
amp. 

Gain 

* anode 
omp . 

volts 

I dark 

amp. 

£.VX»- S 


4/7 x lo~x 

JTx.Io- {l 

1 x ^ 

io x /<r 7 

/oss" 

iiso 

*,l AP*“ 

W 

a 

t < 

a 

■a * t*sr 

• / K1*“* 

H 

U 

i’ 

•i 



13 

.7x/o-" 

M 

u 

i' 

n 

) X J 

SXlo^ 

U 

u 

k 

ll 

SU Ult 


Ik 30- 

lSxp£>_ 


NOISE FACTOR 


^aper. 

in 2 

in 2 

Gain 

Ipc 

amp. 

*anode 
amp . 

Noise 

K rmo 

v. w 
HZ 

Noise 

Factor 



.gjaaf. 

wxp- 9 . 

/ ^ 



_Z_£2__ 


OUTPUT UNIFORMITY 


Horizontal 
Sweep Rate 

Vortical 
Sweep Rate 


jSuK&LfJgt*. — 

jo A**/ 


Contour Levels 



Photograph depicts jOO $ 

of the full photocathode dia. 

Output Uniformity is. *7 

over a. J&Je&iSSJ*) photo - 

cathode quality diameter. 


PAGE JES 

QtZAlJTfl 


See "TUBE TEST OIUEH'lWTIOfl", pa go 1, 
to correlate the photographic data displayed 
below with the tube position. 
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TUliE TYPE FHOtlK? SERIAL NO. 027H03 

SET ^ / DATE TEST ficcep-f fives 



PH^ ra C hr Mode uniformity 


c 



D 


m il , /:'-•$ r>- 5 
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i'U G e 3 


RESOLUTION 


Hori zontal 

Sweep Kate Jo ^ j ^ 

Anode Load 

TVL/IIJ . 

) iOUULATJ.OH 

ampl. {<;>) 

Coil Type P^p3Z- 

100 

“S3- 

200 


FotOi 1 

300 

too 


5 00 
6oo 


yoo 


Ooo 



1UBE TYPE 
SERIAL HO. 


F L !& (2 KF 
OS 7Y4J (U, 


tvl/Iij . 

] OLULAT.IOI-J 

aire . (>) 

yoo 


1000 


3.200 


itoo 


1600 


.1000 


2000 





BLEMISHES 


Horizontal 
Sweep Rate 
Vorti cal 
Sweep Rate 



Photograph depicts ... lo& 


oi the full photocathode dia . 


Blemish 

No. 

Am pi. 

Width 

Inch 


1 


•P/3 

Q\jrs\oE 

#W°PiA 

5L 

2 

>Oo3 




























See "TUBE TEST ORIENTATION”, pa^c 1, 
to correlate the photographic data displayed 
below with the tube position. 
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F4012/F4012RP 
S T E_M M I KG AREA Mg E_JJ £ JLT Y-QJ 


14 PINS EQUALLY SPACED 


GLASS DIMPLE 


5-E— D.LY.I U E R S_CJ I EJVI AT I Q 

(used for test) 

ANODE ANODE 

GUARD, PING UOAU tor 


ANODE 


.656 DIA 
PIN I 
CIRCLE* 


IOV 


PIN ELEMENT 

I DRIFT TUBE 

" 2 DYNODE 2 

3 .. DYNODE I 

4 DYNODE 2 

5 DYNODE 3 

6 DYNODE 10 

7 INTERNAL CONNECTION 

8 DYNODE H 

9 ANODE GUARD RING 

10 ANODE 

i! DYNCDE 12 

12 DYNODE -9 

13 DYNODE 7 

14 KEY PIN (CLIPPED) 

FLYING LEAD - PHOTOCATHODE 


DYNODES 

7 s - 


( 4 ) ^ 

2.5 MEG. 

1/8 Y/ATT 


DRIFT 

TUBE 



MULT IPLIER 

PGV/ER 

SUPPLY 


IMAGE 

SECTION 

POWER 

SUPPLY 


photocathcoe irnnm 

ELECTRON TUBE DIVISION jLJLJL 
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APPENDIX B 


VIDISSECTOR IMAGE DISSECTOR TUBE TEST DATA 
for 


S/N 037404 (S/N 2 Assembly component) 



Page 1 


<& 




VIDISSECTOR IMAGE DISSECTOR 

TUBE TEST DATA 


RADIANT SENSITIVITY 1 


Wavelgth 

nm 

Sens. 

mA/vatt 

QJB. 

i 

~ToT~ 


i 3. 1L 

455 

V3*3 


513 


?'7Z 

553 

37. oL 

n?7 

613 



653 

JLf.7f 

V, 72- 

694 

<20,0 

2,(>Z 

719 

y_7 jj 


792 

_ 9jr 


888 


.or 





LUMINOUS SENSITIVITY 


2854 K 
uA/lm 

5113 

uA/lm 

24-18 

uA/lm 



~Jz> 








CUSTOMER 

2TT/&U FiUfi° 

PROJECT NO. 

J 4 5 2 9QO 

TUBE TYPE 

FVorz Kf 

SERIAL NO. 

0 374o4 

APERTURE 

* 60 % X .00)3 

PHOTOCATHODE 

S3.0 

TEST 

c)fla£ 

OPERATOR 

ke 

DATE 

OfdL 


FACEPLATE /ENVELOPE 
TOTAL INDICATED RUN-OUT 

x 10“3 Inch At P. C. Edge 

APERTURE SIZE 

Measured , 00 ' 7 ® x .0 07^ 

OPERATING VOLTAGES g AT _jT* 1° 
(■with respect to DT) 


TUBE TEST ORIENTATION3 



GAIN 


no') 


Photocathode ■— i j-po 

Dynode 1 Q 

Dynode 2 / 0 £ 

Dynode 3 *2 


1. Radiant Sensitivity plotted on page 

2. See recommended Voltage Divider on page 5. 

3. Reference for Output Uniformity & Blemish 
photographs on page 2 & 3. 


Seperate Aperture A// 


Seperate Mesh 




Anode 


inr 


Anode, in respect 
to Dynode /_z. ~~ 


ITT Electro-Optical Products Div. 
U. S. Patent No. 3,295,010 
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MULT. GAIN AND DARK CURRENT 


TUBE TYPE 


SERIAL NO. 


F l !oi2KP 

oz?J£l„0 


A 

^aper. 

in^ 

^ ilium. 
in2 

I pc 

amp. 

■^aper . 
amp. 

Gain 

* anode 
amp. 

E mult . 
volts 

■^•dark 

amp. 

i,1xl0' s 

■ 19 


S\ P' 4i 

J XI ^ 

-fTX)*--7 

SJ-t 

.SX/o* w 

II 

a 

u 

n 


to **0-7 

10 7® 

/■¥ XL J ~“ 

II 

'( 

f‘ 

a 


^3 X. /0" fe 

IIW 


II 

u 

/» 

n 

/ A i° L 

SXM± 



U 

U 

H 

ti 

1 X IQ 1 - 

to x 

mt£L- 



NOISE FACTOR 


A aper. 

in2 

A ilium. 
in2 

Gain 

^pc 

amp. 

^anode 

amp. 

Noise 

E rms 

BW 

HZ 

Noise 

Factor 

6.VX /«“•’ 




/ X /O '*• 

IbQstrxAT* 



OUTPUT UNIFORMITY 


Horizontal 
■Sweep Rate 

Vertical 
Sweep Rate 


Contour Levels 4 s 7 ie 
— h ' *h ' V - ~ r 

Photograph depicts )OQ <f, 

\ of the Pull photocathode dia. 

Output Uniformity is ill _ 

nvnr £ A (? photo - 

cathode quality diameter. 






See "TUBE TEST ORIENTATION”, page 1, 
to correlate the photographic data displayed 
below with the tube position. 
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TUBE TYPE 
SERIAL NO. 


FVo/2 KF 

s&mt g 


RESOLUTION 


Horizontal 
Sweep Rate 

Anode Load 

Coil Type 


ksi' 

£/, 2 * 2 . Yno* 


■H 

MODULATION 
AMPL. d) 

1 100 

$o 

h^sSBII 

25 

300 


400 


500 


600 




800 



TVL/IN. 

MODULATION 
AMPL. H) 

900 


1000 


1200 


1400 


1600 ... 


1800 


2000 





BLEMISHES 


Horizontal 
Sweep Rate 
Vertical 
Sweep Rate 

Photograph depicts J0 Q $ 

of the full photo cathode dia. 


S/nO 


Blemish 

No. 

Ampl. 

i 

Width 

Inch 


I 

JO gu 

• 001 

0VTSIO& 

via. 

a 

X ,&K 

. ooi 


3 

$ UK 
AT wAt 

,CX>H 

.005 


V 

)0 

• ooi 


S' 

12 ouc 

• MHS 


c 

V 

■doV 


7 

_ S t>iK 

‘00£ 


r 

s£ m 

<0otf 

Qurstoe 

P/A- 



_,oo\ 

n « 


See "TUBE TEST ORIENTATION”, page 1, 
to correlate the photographic data displayed 
below with the tube position. 
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MILL 1 AMPS PER WATT 




transmittence, in percent 



wavelength, in microns 


The standard luminous sensitivity is the response of the photocathode 
(in microamperes per lumen) to a tungsten lamp operating at 287 0°K. The 
various numbered sensitivities are the response of the photocathode 
when Corning filters (filter numbers are four digits; dashed, three 
digit numbers in parentheses are a color specification number) of half 
stock thickness are interposed between the 2870°K lamp and the photo- 
cathode, Plotted above are the transmittance, in percent, of the 
filters, and the spectral distribution, in relative units, of 2870°K 
tungsten. Also shown are the photopic eye response and the transmission 
of a Wratten #12 filter. 


ITTIL E-32b (6/66) 
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•14 PINS EQUALLY SPACED 


o 


| r ANODE 


(used for test) 

ANODE ANODE 

GUARD PING LOAD 

r\ RESISTOR 


O!0 \ 

.656 DIA 


PIN I 

On 1 

CIRCLE* 

i 

V 

. 1 
1 

1 

/ 

DIMPLE 

1 

i 

i 


ELN ELEMENT 

1 DRIFT TUBE 

2 OYNOOE 8 

3 ... . DYNODE 1 

4 DYNODE 2 

5 DYNODE 3 

6 DYNODE 10 

7 INTERNAL CONNECTION 

8 DYNODE !l 

9 ANODE GUARD RING ' 

10 ANODE 

H DYNODE 12 

12 DYNODE 9 

13 DYNODE T 

14 KEY PIN (CLIPPED) 

FLYING LEAD - PHOTOCATHODE 

- — 


DYNODES 

7 V 


(4, ^ 

2.5 MEG. 

4^ 
1/8 WATT 


DRIFT 

TUBE 


| 





l 

L 

I ■} 

5 

I < 

— J \ 

> 

i i 
! ^ 

> 

( ! j 

& 

:« 



l 1 J 



IMAGE 

SECTION 

POWER 

SUPPLY 


PMOTOCATHCDE 

ELECTRON TUBE DIVISION 
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APPENDIX C 


F4012 RP DEFLECTION ASSEMBLY TEST DATA 


Model 8008946 

S/N 1 (S/N 1 Assembly, Component ) 



> 

u 

X 

a 
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CO 

Z 

r** 

O 

c 

z 

O' 

£ 

CO 
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□ 



a >~ 

U 0 

W z w 

a a. x 

Ui 

n < a 2 2 

Ut-fl » 

;£z* 2 
5 ft u < § 

o°S“S! 

S£E h O 

- O z «a 5 

SiBSs 

2 « = * 
:|o z ss< 

"S5I§S 

52 = 8 * 

. iw. j 
w o a 5.5 

na<0» 

s aig® 

:* i - o - 

*^03 
3 ° go 

t£*iZ 

2 a H. W < 
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- F4012RP DEFLECTION ASSEMBLY TEST DATA - 


MODEL 


MECHANICAL 


Length 

Outside diameter 


Bore diameter 


Weight 


Focus Current 


Deflection Sensitivity {.4 x .4 inch square) 

Horizontal (inner) 

Vertical (outer) 

* 

Geometrical Distortion (.4 x .4 inch square) 
Horizontal RMS (inner) 

Vertical RMS (outer) 

Worst point coordinates [,z > t z) 
magnitude of error 


DATE 6-.f'74 


S,48< Inches 
£, Inches 

/ /JT Inches 
0*742- Kg j 

?? mA 

4o* ! mA/inch 
^ % ? mA/inch 

S.<o X/o Inches 
S, 4 X/cT ^ Inches 


StOo 


Cw 4©u>A<.D t X 


/.7Zx/& ^ Inches 

- t>ec|U4-* 


Assumes 400V, 1 loop, modified F4012RP. 




cm 



.FORM NO, FW ITTAOO D IQt 


oncc .1 4 of 4 


LINCOIN-GCAPHIC COW*, to »» 9 # 4-70. 
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6 -S'- 74- 


ftcv784C>- / §/rtl 






. [• -i-x /IX is. 


X POSITION Y POSITION X CALCULATED ABSCX.POS) 


-ABSCX CAL) 

0 '‘*“2. 51465E-04 -2. 5146SE-04 

0 9.89544E-02 1.04560E-03 


I 

0 

1 

1 

I 

0 

. 1 

.2 
.2 
.2 
.2 
• 1 
0 



. 1 
. 1 
. 1 

a 

i 

l 

i 

-. i 

0 

. t 
. 2 
. 2 
.2 


.2 




9.93092E-02 . 
-1.8856 6E-04. 
-9.96! 66E-02 
-9- 9 53 50 £-02 
-9.95899E-02 
-A. I 7053E-05 
9-93402E-02 
.19956 
. 199374 
. .199974 
.201403 
. 100024 
-5. 78544E-05 
-9.99302E-02 
-• 2005.44 
-.199752 
199596 
199922 
-.200744 
-9. 97396E-02 
3.73117E-04 
. 100247 
.200949 


6.90768E-04 
- i« 6858 6E-04 

3. B337’7E-04 

4. 6497 6E-04 
4. 1 0080E-04 

-4. 17053E-05 
6. 59749E-04 
4. 39495E-04 
6. 25789E-04 
2. 58386E-05 
- 1 . 403 1 5E-03 
-2.44528E-05 
-S.78544E-05, 
6.97970E-05 
-5. 438 3 3 E- 04 
•' 2.47508E-04 
:4. 0441 BE- 04 
7.76947E-05 
^ 7 » 44462 E- 04 
2. 604 1 3 E- 04 
-3.73U7E-04 
-2. 46793E-04 
-9.49144E-184 


i 


***** 



X POSITION 

0 

. 1 

. 1 

' 0 

1 

-.1 
-.1 
0 
. 1 
.2 
.2 
.2 
.2 
.1 
0 

-. 1 
-.2 
-.2 
-.2 
-.2 
-.2 
-. 1 
0 
. 1 
.2 


Y POSITION 

0 

0 

. 1 
. 1 
. 1 
0 

1 

1 

-. I 

-. 1 

0 

. I 
.2 
.2 
.2 
.2 
.2 
. 1 
0 

1 

-.2 

-.2 

-.2 

-.2 

-.2 


Y CALCULATED 

1. 73 032 E- 04 
2. 97023E-04 
9* 97843E-02 
9.94312E-02 
9. 93903E-02 
-1. 10842E-05 
-9. 99 1 92E-02 
-9. 97666E-02 
-9.99976E-02 
-. 100758 
4. 15331E-04 
.100553 
.201002 
.200005 
. 199488 
. 199613 
.200443 
9.97530E-02 
-5.45377E-07 
100318 
-. 199974 
-.199192 
-.199093 
-.199608 
-.201508 


. ABSCY POS) 
-ABSCY CAL) 
-1.7 3032E-04 
-2.97023E-04 
2. 1 5 69 4 E- 04 
5* 68762E-04 
6. 09726E-04 
-1. 10842E-05 
8.07643E-05 
2. 33397E- 04 
2.35438E-06 
—7. 5S305E-04 
-4. 15331E-04 
-5. 52535E-04 
- 1 . 00 18 6E-03 
-4. 55976E- 06 
5. U736E-04 
3. 86655E- 04 
-4.42713E-04 
2. 470 l 7E-04 
-5. 45377E-07 
-3. 18155E-04 
2. 56300E- 05 
8.08209E-04 
9. 0649 7 E- 04 
1*91 599 E- 04 
-1.50815E-03 


page is 



***** 


***** 


THE RMS X ERROR IS 5.57164E-04 
THE RMS Y ERROR IS 5.60285E-04 


READY 
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X POSITION 

0 

. 1 

. 1 

0 

1 

1 

1 

0 

. 1 
. 2 
-2 
.2 
.2 
. I 
0 

1 

-.2 

-.2 

-.2 

-.2 

-.2 

1 

0 
. ! 

.2 


X POSITION 

0 
. I 
. 1 

0 

-.1 
-.1 
-. 1 
0 
. 1 
.2 
.2 

.2 . 

» 2 

. I 

0 

-. 1 
-.2 
-.2 
-.2 
-.2 
-.2 
1 

0 

. 1 
.2 


SAj / 

6 -/ 3 - 




j ; i I; ; i ij : n>. ■ t /. 

Y POSITION X CALCULATED 

ABSCX POS) 

0 

-2.08131 E- 05 

-ABS(X CAL) 
-2.08131 E-0S 

0 

9.91 777E-02 

8.22246E-04 

. 1 

9.94131 E-02 

5. 8 6942 E- 04 

. 1 

3.99 083E-0 5 

-3.99083E-05 

. ! 

-9.9360 7E- 02 

6*3924 5E-04 

0 

-9 • 92728 E-02 

7. 2 720 6E-04 

-.1 

-9 - 94719 E-02 

5.281 12E-04 

I 

3. 62184E-05 

-3. 62134E-05 

-.1 

9.9 467 6E-02 

5.32389E-04 

-.1 

- 199633 

3. 66747E-04 

0 

. 199223 

7. 76857E-04 

'. 1 

. 199606 

3 • 93 569 E- 04 

.2 

. 2008 1 5 

-8.1 5421 E-04 

.2 

. 100053 

- 5. 28 544 E- 05 

.2 

1 .48543E-04 

- 1 .48543E-04 

.2 

-9 . 9 79 1 3 E-02 

2.08 69 1 E- 04 

.2 

-.200798 

- 7. 9804 7E-04 

. 1 

199821 

1 . 79 023 E-04 

0 

-. 19959 

4. 10050 E- 0 4 

1 

-.200039 

-3.9 I 006E-05 

-.2 

-.201 16 

-1 . 1 6020E-03 

-.2 

-9 . 99733 E-02 

2.67178E-05 

-.2 

2.3291 5E- 04 

-2.3291 5E--04 

-.2 

. 100337 

—3 • 3 6543 E-04 

-.2 

.201116 

-1.11 562E-03 

Y POSITION Y CALCULATED 

ABSCY POS) 

0 

2. 3 1 026E-04 

-ABSCY CAL> 
-2.31026E-04 

0 

2.38306E-04 

-2. 38306E-04 

.1 

9.9741 I E-02 

2. 58 848 E-04 

. 1 

9.9 500 1 E-02 

4.99904E-04 

. I 

9.9 5568 E-02 

4 . 4323 5E-04 

0 

1 • 06092E-04 

-1 .06092E-04 

-.1 

1 00081 

-8.09 580E-B5 

-.1 

-9 . 9 8726E-02 

1 .27375E-04 

-.1 

-.100079 

-7.85440E-0S 

-.1 

-.100836 

-8.35747E-04 

0 

1.9 69 1 1 E- 04 

-1.9691 IE-04 

. 1 

. 100276 

-2. 758 50E-04 

.2 

. 200901 

-9 . 00865E-04 

.2 

. 199918 

8. 1 6286E-05 

• 2 

. 199422 

5. 78 225 E-04 

.2 

. 199639 

3. 60936E-04 

. 2 

. 200712 

-7. 12246E-04 

. 1 

. 1 00023 

-2. 3439 5E-05 

0 

1.238 59 E- 04 

- 1 * 238 59 E-04 

-. 1 

I 00652 

-6. 51 851 E-04 

-.2 

-.200343 

-3.42846E-04 

-.2 

-.19934 

6 . 59 8 2 3 E-04 

-.2 

-.198999 

1.001 12E-03 

-.2 

199487 

5. 12 719 E- 04 

-.2 

-.20089 7 

-8.9 7020 E- 04 

ERRO R I S 
ERROR IS 

5. 68 I 65E-04 
5. 13594E-04 



READY 


RUN 

THIS IS 6/ 13/74-1 DATA. 

S/N IS - 0 3 7403 . THIS IS THE SECOND TUBE IN~THE 
FIRS.T . DEFLECTION. ASSEMBLY. 


***** 


***** 


***** 


THE TUBE IS A F40 1 2RP ( S 20j 8S ) . 
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APPENDIX D 


F4012 HP DEFLECTION ASSEMBLY TEST DATA 
Model 8008946 


S/N 2 (S/N 2 Assembly Component) 




> 

“ 

Ul 


o: 


tc. 


id 


in 

2 

D 

r- 

CO 

Z 


o 

o 

z 

o 


00 

< 


K 


Q 



W K 

u o 

(A ■ i 

? O -i t 

Ul I o s 
u < » £ 2 

< K ° » » 

E Z * 2 * 

o°“25 

u ^5-h 

>•25*5 

°£e: h o 

n oz»5 
S f o <t£ 

S^o* 

S?yi2S 

Sgl 3 S 

s:?°g 

l§ss< 

, ui h 3 r •*■ 

1518“ 

W U. W -J 
U U « ? r* 


siasss 

pls» 

till 

;. S “gs 

h|«l 

HlLH< 

“aonx 


Z<2 

9 (33 

!2 3 j 

5 < S 
-j z * 
< < 5 


- F4012RP DEFLECTION ASSEMBLY TEST DATA - 


model 5oo7 644-1 


MECHANICAL 


Length 

Outside diameter 


Bore diameter 


DATE 6-2-74 


49o Inches 

2>2.(q€ Inches 

/J3$ Inches 


Weight 

* 

Focus Current 

* 

Deflection Sensitivity (.4 x .4 inch square) 
Horizontal (inner) 

Vertical (outer) 

•k 

Geometrical Distortion (.4 x ,4 inch square) 
Horizontal RMS (inner) 

Vertical RMS (outer) 

Worst point coordinates 2>«0 
magnitude of error 


o-H£ 

?£ 


mA/inch 
;X.9 mA/inch 


- 4 

£o X/o Inches 

, _ j 

4.1 tf/O Inches 


_ 9 

magnitude of error /.iVo Inches 

Stclo NMS <ILP TotoAtU? -v-X 0.44 


Assumes 400V, 1 loop, modified F4012RP. 

f4oiKp 0> > '* > .Pi) £1 4*4 


^oV 


>/?/ 



owe CODE IDENT NO. 

A 31550 


SCALE 
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T '■ ! t 3 13 73 1 74- I DATA. TUBE IS F 4012RP C S20> SS) * S/N037404. 
POST n OT DATA. 


YOKE AXES ROTATED 

.731752 

DEGREES 

CW. 

+Y AXIS IS SKEWED 

. 4 455 A6 

DEGREES 

cw TOWARD THE +X AX 


X POSITION 

Y POSITION 

X CALCULATED 

ABSCX POS> 
-ABSCX CAL) 

0 

0 

1 .97 399E-35 

- 1.97399E-05 

. 1 

0 

9* 93366 E-02 

6.63385E-04 

. 1 

. 1 

9 . 96399E- 02 

3.60057E-04 

0 

. 1 

8. 64226E-05 

-8 i 64 226 E- 05 

1 

. 1 

-9.95082E-02 

4*9181 3E- 04 

t 

0 

-9 * 93597 E-02 

6 . 40288 E- 04 

- • J 

1 

-9*94798 E-02 

• 5.20I55E-04 

0 

- . 1 

5. 47 609 E- 05 . 

- 5. 47609E- 05 

. I 

1 

9 . 94499E-02 

5. 50 12IE-04 

.2 

1 

.199569 

4.31 329E- 04 

.2 

0 

. 199308 

6.92338E-04 

.2 

. 1 

. 199789 

2. 1 1 358E-04 

.2 

. 2 

. 200985 

-9.8 5473E- 04 

. 1 

.2 

.100217 

-2. 17050E-04 

0 

.2 

9 . 30694E-05 

-9.30694E-05 

1 

. 2 

-.100015 

- 1 . 53035E- 0 5 

- • 2 

.2 

-.201087 

-1.08701 E- 03 

-.2 

. 1 

-.20001 

-1. 037 12 E- 05 

-.2 

0 

19957 l' 

4. 28 557 E- 04 

-.2 

-.1 

-.199821 

I.79350E-04 

-.2 

-.2 

-.200708 

-7.08103E-04 

1 

-.2 

-9. 98 58 IE- 02 

1.41 844E- 04 

0 

-.2 

1 .46852E-04 

-1.468 52E- 04 

. 1 

-.2 . 

. 103068 

-6.84559E-05 

.2 

-.2 

.200655 

-6*5541 3E- 04 


X POSITION 

Y POSITION 

Y CALCULATED 

ASSCY POS) 
-A8SCY CAL) 

0 

0 . 

-2. 27440 E- 04 

- 2« 27440E- 04 

* 1 

0 

-1 .S5615E-04 

- 1 .85615E-04 

. 1 

.1 

9. 93619 E- 02 

6.3811 2E-04 

0 

. I 

9.9141 IE-02 

8.53933E-04 

-. 1 

.1 

9. 9 3 308 E-02 

6.691 96E-04 

-. 1 

0 

-8 . 6 1 939E- 05 

-8 • 6 19 39E-05 

1 

1 

-9.962 l 0E-02 

3.79011E-04 

0 

1 

-9.95062E-02 

4.93780E-04 

. 1 

- • ,1 

-9*9 6932E-02 

3.06770E-04 

.2 

- . 1 

' 100255 

-2. 54557E- 04 

.2 

0 

1.20610E-04 

- 1 *206 10E-04 

• 2 

. 1 

. 100197 

-1.97142E-04 

. 2 

.2 ■ 

.201064 

- 1.0B388E-03 

. 1 

.2 

•• .200044 

-4.44651E-05 

0 

.2 

' .199588 

4. I 1510E-04 

1 

.2 

.199861 

1.388 19E-04 

-.2 

. .2 

. 2009 67 

-9 * 66966E-04 

-.2 

. 1 

9 .985 18E-02 

1*48 192E-04 

-.2 

0 

. j 2 . 0S544E-05 

-2.08544E-05 

- . 2 

-.1 

■ 100104 

■ - 1 . 04383E-04 

-.2 

-.2 

■-.200525 

-5.24640E-04. 

1 

-.2 

; 199562 

4.37707E-04 

3 

-.2 

199226 

7.7 3847 E- 04 

. 1 

. 2 

. 199679 

3*21 478E-04 

.2 

-.2 

-.200899 

-8 » 99 1 36E- 04 


THE RMS X ERROR IS 4.96559E-34 
T’-n rjM 5 v i^nnort is 5 * ^^209^ 2-s 
HEADT 
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ORIGINAL PAGE IS 
OP POOR QUALITY! 
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1.0 


INTRODUCTION 


This report summarizes the results of the F4012 Vidissector ^ 
image dissector tube and coil improvement program from the viewpoint of 
the tube and coil fabrication. The originally proposed changes are 
listed below. 

1) The mesh to photocathode spacing will be reduced. The F4012RP has 
the poorest aspect ratio (cathode diameter to spacing) of all the 
Vidissector image vidissectors . A decrease in spacing will reduce 
the distortions of the electric field at the edge of the photocathode. 
It is expected that this will improve off axis resolution and 
geometrical distortion. 

2) The tube will be fabricated with new parts and tooling designed to 
reduce the amount of tilt between the photocathode and mesh and 
the amount of run out of the photocathode and mesh relative to the 
envelope. 

It is expected that this will allow better alignment of the focus 

and tube. This should reduce the variation of resolution over 
the photocathode area as well as making any residual resolution losses 
or geometrical distortions more rotationally symmetric about the 
center of the tube. 

3) The tube will be built with a non-magnetic mesh mounting ring. 
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The deflection coil will be a scaled down version of the design 
used on the 2-1/4 inch diameter Vidissector image dissectors. 

These 2-1/4" yokes are the state of the art in Vidissector image 
dissector yokes. Linearity of 0.25% has been demonstrated on a 
standard F4052RP (2-1/4 inch) Vidissector image dissector. 

5) The focus coil will be wound such that with a shield in place the 
field uniformity better approximates the required values. 

.2.0 RESULTS 

2 . 1 Tube Design 

Two modified F4012RP(S20, 8S) Vidissectors were built by ITT- 
EOPD. These tubes incorporated several changes in the photocathode to 
mesh region which did reduce the distortions of the electrostatic 
acceleration field. These changes resulted in reduced static focus 
distortion for off axis image position when compared to a Standard F4012RP. 
See Figure 1. These changes were a reduction in the mesh to photocathode 
distance and a mechanical redesign of the faceplate/envelope interface. 

Such changes result in a much better approximation to a parallel plate 
accelerator. The mesh to cathode spacing was set at 0.075 + .01 inches. 

An analysis indicates that spacings as close as 0.020" will not result in 
significant (i.e., < 1% modulation) mesh-in-focus phenomena. Other 
manufacturing constraints, however, limit this reduction toZ 0.03 - .04 
inches. The implication of a 0.03 - .04 inch spacing is that the acceler- 
ation electric field would be essentially planar across the photocathode 
diameter. Other steps were taken during the tube manufacture to insure 
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The view presented in the plot is how the tube would 
see a "perfect” grid? i.e., the view is distorted. 

The small circles are .001 inch radius. One can also 
think of the small circles as representing the aper- 
ture referred to the photocathode. For a linear model, 

•the tube deflects beyond the correct coordinate at the 
corners . 


FIGURE 1 


'ft. 
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the mesh to envelope and faceplate to envelope total indicated runout 
at ~ 0*4" radius were each less than 0.005 inches. This measure in 
part insures that the electron acceleration vector is parallel to the 
focus field vector. The consequence of a non-parallel condition is that 
the photoelectrons then see a greater variation in the focus and 
deflection fields because of their larger orbits . This' results in focus 
and reflection errors. 

The tubes were constructed with a minimum of magnetic materials. 

In the modified version of the F4012RP, the only magnetic materials are 
the mesh, the leads on the internal resistors and the stem pins. A 
standard F4012RP also has a magnetic mesh mount structure and aperture disc. 

It has been recommended to ITT-EOPD Engineering that these 
modifications of the F4012RP be made part of the standard configuration 
with the exception of the aperture disc. (This disc is 3/8" <J> x .001" 
thick) . 

2.2 Coil Design 

\ 

The yoke design was an extension of previous work done by ITT- 
A/OD for its line of Vidissector ^ cameras. The yoke is constructed on 
a glass-epoxy form having the turns captivated in specific slots along 
and around the tubular form. The entire assembly, deflection yoke,, focus 
coil and shield were encapsulated. Attention was given to the uniformity 
of the magnetic field as well as the tube/coil relative position. It 
would appear that future improvements in this type of yoke for the F4012RP 
will be made to the extent that the tube and faceplate can be placed 
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deeper into the focus and deflection coils. (This sets a back focal 
length requirement for the lens) . 

Assembly S/N 1 was designed for 0.25" position. It, however, 
performed better at 0.38”. Assembly S/N 2 was designed for 0.38”. 

Table I summarizes the test data. 
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TABLE I - COMPARISON OF DEFLECTION ASSEMBLY DATA 


Parameter 

Focus Coil 

Current 

Resistance 

Inductance 

Inner Yoke 

Current 

Resistance 

Inductance 

Outer Yoke 

Current 

Resistance 

Inductance 

RMS Radial Geometrical 
Distortion (.4" x .4'*} 

Peak Radial Geometrical 
Distortion (,4 rf x .4'*) 

Skew +y cw to +x 

Rise Distance ' 


S/N 1 


97mA 

133ft 

320mHy 


60 . 1mA/ inch 
139ft 
4 1 . 8mHy 


69 . 9mA/inch 
147ft 
4 7 . 5mHy 


0.8 x 10 inch 


-.3 Degrees 
-10 - 15pm 


S/N 2 


95mA 
142ft 
3 3 OmHy 


60. 1mA/ inch 
141ft 
41mHy 


65 . 9mA/inch 
149ft 
4 7 . 5mHy 


0.7 x 10‘ 


1.7 x 10~ 3 inch 1.5 x 10~ 3 


+.4 Degrees 
-10 - 15pm 


0.94 Kg 


0.94 Kg 


5.50/5.45 

2.275/2.235 


Used Same F4012RP (S20, 8S) S/N 37404, 400 Volts .4” x .4" image format 
Tube at 3/8”. 


A few comments on the data are appropriate. All the distortion 
patterns were very symmetrical (x-y symmetry) . The tube coil combination 
over deflects (expansion) at corner positions. This is a convenient 
characteristic inasmuch as most deflection drivers and tracker servos 
will have a tendency toward signal compression. The observed skew on 
the finished assemblies was significantly greater than the encapsulated 
test setups. Prior to encapsulation skews of less than 0.1 degree were 
easily obtained. Further work on encapsulation techniques is perhaps 
desirable. 

The rise distance improvement was not obtained as was expected. 
It is thought that the reason for this is the scattered/reflected light 
from the mesh. Another Study 1 by ITT-EOPD shows there is a significant 
amount of light returned from the mesh in a Vidissector. If this is the 
reason, a blackened mesh is a desirable addition to future tubes. 


Reduction of Veiling Glare in Electro-Optical Image Tubes. Technical 
Report AFAL-TR-73-136, May 1973, AFAL, WPAFB , OHIO 45433. 
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APPENDIX F 


TEST PLAN 

(including results of tests on Tube/Coil Assembly S/N 1) 

of 

Model F4012 RP 
Tube/Coil Assemblies by 

ITT Gilfillan 



TEST PLAN 


for 

MODIFICATION, FABRICATION, TESTING AND DELIVERY 

of 

ITT MODEL F4012RP 
TUBE/COIL ASSEMBLIES 


for 

NASA - GEORGE C. MARSHALL SPACE FLIGHT CENTER 
CONTRACT NAS8-299I8 


ITT GILFILLAN 
7821 Orion Avenue 
Van Nuys, California 



1.0 Objective 

2.0 Test Equipment 

2. 1 Commerical Test Equipment 

2.2 Special Test Equipment 

3. 0 Test Procedure - Coil Assembly 

3. 1 Dimensions 

3.2 Weight 

3.3 Resistance and Inductance 

3.4 Coil Self Resonant Frequency 

4. 0 Test Procedure - Vidissector 

4. 1 Pertinent Tube Data Supplied by ITT A/OD 

5.0 Test Procedure - Sensor Assembly 

5. 1 Initial Condition 

5.1.1 Dark Current 

5. 2 Test Procedure - Static Grid Pattern Deflection Data 

5. 3 Linearity 

5.4 Deflection Sensitivity 

5.5 Orthogonality 

5. 6 Geometric Error Plot 

5.7 Resolution 

5.7.1 Tube Uniformity 
5. 8 Magnetic Field Effect 

5.9 Stability, Temperature 



1.0 OBJECTIVE 

The objective of this document is to outline the procedures to test the 
operation of the improved vidissector tube and coil assembly. 

The tests are planned to measure parameters of the individual components 
as well as to evaluate the performance of the assembly as an integral unit. 
The results of the tests will be compared to design goals established by the 
specification (Exhibit A). The procedure objective is to prove that the 
assembly meets the specification requirements. 

A test philosophy will be followed to use the procedure as an outline. If 
test results indicate, additional data shall be taken to determine the com- 
ponent parameters more completely. 

2. 0 TEST EQUIPMENT 

2. 1 Commercial Test Equipment 

Oscilloscope, Tektronix 
Type 454 

Oscilloscope, Hewlett-Packard 
Type 130C 

Digital Voltmeter, Hewlett-Packard 
Type 3440A 
Plug-in Type 3440 A 

Gaussmeter, Radio Frequency Labs. 

Model 750 

Scales, Ohaus 
Model 1119 

Power Supply Twin, Power Design 
Model TW 5005 

Power Supply, Power Design 
Model 5015A 

Oscillator, Hewlett-Packard 
Model 200CD 



Electrometer, Keithley 
Model 610A 

Environmental Chamber 

Micro Flat, Collins 

X-Y Table, Fehlman 

Instrument Stand, Davidson Optronics 

Dial Indicators, Starrett 
No. 565-517 

Laser, Spectra Physics 126 

Collimator, Spectra Physics 
Model 336 (3.3u aperture) 

Filter Holder 

Filter No. 0.2, 0.5, 1.08, 2.0D 
2.2 Special Test Equipment 

Dark Hoorn 
Tube and Coil Fixture 
Static Test Unit 
Helmholtz Coil 
Optics 

3.0 TEST PROCEDURE - COIL ASSEMBLY 

Coil Tn elWAPD / s / n 5ft - J 

3. 1 Dimensions 

Referring to Figure 1, check the physical dimensions of the coil 
assembly and record in the Table l. 
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3. 3 Resistance and Inductance 

3.3.1 Horizontal Deflection Coil 

Connect the horizontal coil to the ’’unknown” terminals of the GR 1650 
impedance bridge. Connect all shields to the terminal marked ”low". 
Measure and record in Table II the resistance and inductance of the 
horizontal coil. 

3.3.2 Vertical Deflection Coil 

Connect the vertical deflection coil using the same instrument and 
terminals as explained in 3.3. 1. Measure and record the resistance 
and inductance of the vertical deflection coil in Table II. 

3.3.3 Focus Coil 

Connect the focus coil using the same instrument and terminals as ex- 
plained in 3. 3. 1. Measure and record the resistance and inductance in 
Table II. 

3.4 Coil Self Resonant Frequency 

3.4.1 Horizontal Deflection Coil 

Connect the horizontal deflection coil in series with 10K resistor across 
the terminated output termin als of a test oscillator with the coil tied to 
the low side of the oscillator and the resistor to the high side of the 
oscillator. Tie all shields to ground. Using a Tektronix 454 oscilloscope 
sense the voltage the high side of the generator with Channel 1. Using 
Channel 2 tied to the coil-resistor junction, sense the voltage across the 
horizontal coil. Obtain sync directly from the high side of the test oscil- 
loscope output to externally sync time base using AC, LF reject. Starting 
from a low frequency, find the first frequency at which the two channels are 
in phase after any out of phase condition as the test oscillator frequency is 
increased. Record the frequency indicated on the dial in Table II as the 
self resonant frequency of the horizontal coil. 
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3.4.2 


Vertical Coil 


Connect the vertical coil as explained in 3.4.1. Record the self 
resonant frequency of the vertical coils in Table II. 

3.4.3 Focus Coil 

Connect the focus coil as explained in 3.4. 1. Record the self resonant 
frequency at the focus coil in Table II. 


Table II 


Coil 

Resistance 

Inductance 


Horozontal 

m.3 

4i.5 m 


Vertical 




Focus 

/36.Z ’ 

Mtt \ 

KHz. 
















4. 0 TEST PROCEDURE - VIDISSECTOR 

Tube Type F40 12 ft P 
Tube S/N £>'$ 74-03 

4. 1 Attach pertinent tube data supplied by ITT A/QD 

4. 1. 1 Spectral Response 

4.1.2 Uniformity 

5.0 TEST PROCEDURE - SENSOR ASSEMBLY 

5. 1 Initial Conditions 

Mount the tube and coil assembly on the two axis table (see Figure 2). 

Insert an N. D. 2. 0 Wratten filter in holder in front of laser collimator. 

Turn laser on. Adjust motion table (X and Y) manual controls to position 
spot image in approximate center of photocathode and for best focus on photo- 
cathode visually. Make connection from the static test unit to the vidisector 
tube, focus coil, vertical deflection coil, and horizontal deflection coil as 
shown in Figure 3. The tube voltage divider is shown in Figure 4. Turn 
on static test unit and allow 30 minutes warm up. Set the scan mode switch 
to "acquisition”. Adjust multiplier section voltage to] volts. Measure 

photocathode voltage^ 400 __ volts. Adjust focus coil current to 

*77 m a. 

Observe video amplifier waveform with oscilloscope and adjust focus current, 
optical focus, and motion table to obtain best electrical and optical focus of 
spot image and position of image in center of acquisition field. Again record 
focus coil current _ ma. 

Turn scan mode switch to "track". Confirm that closed loop tracking has 
been established in both axis by moving the light spot off axis and observing 
an increase or decrease in error signals. Position and readjust motion 
table contrdl to null the norizontal and vertical error signals with digital 
voltmeter. 


- 6 - 



OBIGMAL PAGE II 


Figure 2 



Dial 

Indicator 


Micro Flat 



STATIC TEST UNIT 




\t£g $h>e U5 























5,1.1 


Dark Current 


Connect electrometer to anode at vidissector and with vidissector in 
total darkness, measure dark current and record (p „ amps . 

5.2 Test Procedure - Static Grid Pattern Deflection Data 


5.3 

5.3.1 


With the deflection coil axis aligned to the table axis and with equipment 
in closed loop operation, move the point image on the photocathode in a 
regular . 050" rectangular grid pattern over the photocathode surface using 
the motion table controls. Measure and record the horizontal and vertical 
static deflection H. t each of the grid points as listed in Table HI 

A, B, C and D. * 

Linearity 

Horizontal Axis Linearity 


j* e 7? <5 0 7? 


Calculate least mean squares best straight line using horizontal deflection 
data from data points on the horizontal axis from Table III and using the 


following equations: 

H 

- bx 

where 

H 

~ Horizontal deflection current 


X 

- Horizontal displacement in inches 


b 

= Horizontal best straight line slope 


b 

N (Xi Hi) ~ (Xi) (Hi) 



N ( (Xi) 2 ) - (Xi) 2 


Use 13 data points (n-13) on the horizontal axis from .300 inch on one side 
to . 300 inch on the other side. Record the values of b below: 

b = J2 /. -3JZ <=> )/<s / 6 s y Cy? A 


Calculate deviations from the best straight line at each data point in 
inches and as a percentage of photocathode diameter {. 700 inches) and 
record in Table IV. Record the greatest deviation from the best straight 
line of the 13 points calculated in Table IV. 
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NOTE: Throughout the test procedure measurements of deflection are made and 
tabulated in volts. The static test tracker provides deflection coil pickoff resistors 
through which the deflection current flows. The readings are the voltage across 
these pickoff resistors which for both channels are 332 ohms. The deflection 
current can be calculated by dividing the tabulated readings by 332. 
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TABLE III A 


5.2 Static Grid Pattern Deflection Data 


Inches from 

Center of Horizonta 

Photocathode 0. 000 


Vertical j} 0 riz. 
0.000 Vert. 


Horiz. 

0. 050 Vert. 



0.100 0.150 0.200 


250 0.300 -0.350 



Horiz. & ZLX&J <3 >74? [ [ 

0.350 Vert. £».,£/3 } 

2744- s/ ^ ‘ ^ 

V 7 .// 7 - Vm/ts 

NOTE: Horizontal and Vertical Deflection in 

Quadrant as seen facing the Photocathode 
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TABLE III B 


5.2 


Static Grid Pattern Deflection Data 


Inches from 
Center of 
Photocathode 

Horizonta 

0.000 

M 

-0.100 

-0.150 

-0.200 

■ 

-0.300 

■ 

Vertical 

0.000 

Horiz. 

£ 



PH 

■ 

IH 

HI 

-0.3* <1* 

Vert. 

<5 


-O. 

SHSHI 


SH3 

- <6 , 6<f(S 

Bl|8SiSl| 

0. 050 

Horiz. 





RH 

n 

PPM 

a 

BRH 

Vert. 

<5.132 

6,13.8 

a. las 

<J .lap. 

BGffl 

<3,731 

wem 


0.100 

Horiz. 

■ 


-2,l«7 

IH 

■ 

HI 

H 

mi 

Vert. 

ffiSSI 

i.UW 

mm 

■ i.w 

l.l 5? 

1,356 

mm 

BSH 

0.150 

Horiz. 

<5.644 

m 


in 

*4216 

H 

-6.163 

-a. 39a 2 
"7 ,/64 

Vert. 

Mf-BJ 

2(36^ 


2,$6* 

2.SM 

2..^66 

a.«oi 


0.200 

Horiz. 

HI 

- A 66*7 


HI 

HI 

~S.il] 

-6. 1> 1 



3.H5 


3.) 45 

3.74-7 

3.753 

3.76 Z 

3.7»3 

UifM 

0.250 

Horiz. 

HRS 

PPP 

H 

-3.143 

-4.*3*4 

-S3 1 5 

r^JBLL- 


Vert. 

4,442 

4.41i 

1 ,4.75 

4.762 


E£S9 



■ 

Horiz. 


•a.4ft3 

"2,6*7 ) 

-3,145 

HI 

iiAi W>in 



Bi 

Vert. 

■5‘.444 

5.444- 


5. 4.4.3 

3,4,73 

5,UUt> 



0.350 

Horiz. 

a, loC 


-2,664 

"*H5S 





Vert. 

^•.6)3 

£ » (fi/O 


6.6,2* 






< 2,3744 


a 


7'JS 7 

NOTE: Horizontal and Vertical Deflection Gui'i'cut in 
Quadrant as seen facing the Photocathode 


v4/z*j 


•SSKfflS 
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TABLE III C 


5. 2 Static Grid X’attern Deflection Data 


Inches from 
Center of 
Photocathode 

Vertical 

Horiz. 

0.000 

Vert. 

-0.050 

Horiz. 

Vert. 

-0.100 

Horiz. 

Vert. 

-0. 150 

Horiz. 

Vert. 

-0,200 

Horiz. 

Vert. 

-0.250 

Horiz. 

Vert. 



0.100 0.150 0.200 0.250 0.300 0.350 


^ASl 5.537 


- o,6\n 






1,65 * f bjH \ 3.IZ2 14.242 15.32^ 


- 0.^46 


3./7I -f.Z-fd 5,3.2 £ 



,g <£5 j 




9 

.<? 




z 

-z set 


Ce> 





NOTE: Horizontal and Vertical Deflection in 

Quadrant as seen facing the Photocathode 


/•/*. 
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TABLE IIT D 


5.2 Static Grid Pattern Deflection Data 


Inches from 

Center of Horizonta 

Photocathode - 0. 000 


Vertical Horiz . 

°- 000 | Vert - Xa.ooo 



NOTE: Horizontal and Vertical Deflection Omiwii 
Quadrant as seen facing the Photocathode 
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TABLE IV 


Horizontal Linearity Deviation 



Horizontal Deviation Greatest Percentage O' A. % 


ORIGINAL PAGE IS 
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TABLE V 


5.3.2 Vertical Axes Linearity 


Vertical Axis 
Position 
Inches 

. - 

Deviation of 
Actual from BSL 
Inches 

Percentage 

Deviation 

+0. 300 

o. ooo 9 

0. 15 7» 

+0.250 

f O' o oo l 

O . O'i^o -- 

+0.200 

0 . o Oo 5 

0,0 5% 

+0. 150 

0 00 (p 

o, m. 

+0. 100 

" 0 • (P O 0 Co 

o> \ Ho 

+0. 050 

~0- &O0 i 

0, £)5^o 

0.000 

- 0- 

-O - 

-0.050 

~ o, ooo ( 

£>. 05% 

-0.100 

- 0. 0 00$ 

O c f r l° 

-0. 150 

\ 

-O. OOo'L 

o , i V# 

-0.200 

''Or, Ooo $ 

0,0 

-0.250 

D(?02. 

* 

o , o 5 % 

-0.300 

+ O, Oou 1 

o. IS?. 


Vertical Deviation Greatest Percentage 0, 1 5 % 

ORIGINAL PAGE IS 
OF POOR &UAUTY? 
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Vertical Axis linearil 


Calculate the least mean squares best straight line using vertical deflection 
data from data points on the vertical axis from Table III and using the 


following equation: 


where 


V - dy 

V = Vertical deflection current in ma. 
y ** Vertical displacement in inches 

d = Vertical best straight line slope 

A/OiO'-CX.*}* 


Use 13 data points (n-13) on the vertical axis from .300 inch on one side 
to . 300 inch on the other side. Record the values of d below: 

d « /<p. 7$*/ fo/ 6* //7tc/) 

Calculate the deviations from the best straight line at each data point 
in inches and as a percentage of the photocathode diameter (.700 inches) 
and record in Table V. Record the greatest deviation from the best 
straight of the 13 points calculated in Table V. 

Deflection Sensitivity 


Horizontal Deflection Sensitivi 


Record the value of b as calculated in 5.3. 1 below as the horizontal 



deflection sensitivity . 

<* 35 - 

Vertical Deflection Sensitivity 


ma/inch 


Record the value of c as calculated in 5.3.2 below as the vertical deflection 


sensitivity. 


j5V. VJf 


ma/inch 
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5.5 Orthogonality 


5.5.1 Horizontal Axis 

Using the data from the four on-axis . 150 inch data points from Table III 
calculate the equivalent displacement in inches that each point lies off 
axis. Calculate the angle between a line drawn through the two horizontal 
.150 inch points and the horizontal axis and tabulate below. Use the con- 
vention of counter-clockwise rotation as positive angle. 

Deviation of horizontal axis — 0,06 0 

5.5.2 Vertical Axis 


Calculate the angle between a line drawn through the two vertical , 150 inch 
point and the vertical axis and tabulate below. 

Deviation of vertical axis O* 83^ 0 


5.5.3 Coil Orthogonality 

Calculate the difference between the vertical deviation and the horizontal 
deviation and add 90° to obtain orthogonality. Record below. 

Orthogonality^ r “ 0 

5,6 Geometric Error Plot 


The geometric error plot is obtained in the following manner by assuming 
nominal horizontal and vertical deflection sensitivities in 5.4, calculate 
ideal deflection current at each . 050 inch data point out to .350. Cal- 
culate the deviation in horizontal and vertical deflection current at each 
data point in Table HI from the ideal value calculated above. Then re- 
calculate horizontal and vertical deviation as percentage of ideal full 
scale deflection current. Plot the deviations in inches on a graph. Expand 
the scale at each measured grid point to emphasize the map distortions. 
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An initial plot, Figure 5-6A, was made of the data from Table HI A- IE D. The 
procedure to generate the plot was: 

1. Select a nominal gradient from all horizontal and vertical readings. 

2. From the nominal gradients, the predicted readings at each is 
calculated, 

3. The difference between the predicted readings and actual measurements 
is tabulated. 

4. The differences are plotted on a graph with the scale expanded at the 
measurement points so that distortions are accentuated. 

Conclusions from the initial plot are: 

1. The non-orthogonality dominates the error contribution of an absolute 
position accuracy figure. The source of the non-orthogonality could 
have been instrumentation error since it was not evident on the original 
data taken by ITT A/OD, 

2. A decrease to both selected gradients would result in a better fit of the 
actual to predicted data. 

3. Actual data in the second quadrant ( -.300 s H <, -.050; .050 <, V s . 100) 
is somewhat distorted with respect to the other data. 

An electronics compensation is proposed to correct the non-orthogonality displayed in 
the initial data. This is effected by merely coupling a percentage of one coil’s drive 
to the opposite coil. Application of this electronic cross -coupling to our deflection 
coil would translate the measured H values an amount proportional to their distance 
from the Y = 0 line. 

The effect of the electronic correction can be ascertained by applying the translation 
to the data. The percentage of electronic cross-coupling is chosen to translate the 
H values 0. 015 volts/0. 050 inches (V dimension, ) B 0. 050 inches is nominally . 94 volts 
at the Y output. The second error characteristic, shown in Figure 5-6B, incorporates 
the non-orthogonality correction and a new gradient estimate* 
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It is noted that the optimum gradient used is slightly different than that calculated 
from the on-axis data in Section 5.3, The map gradient should be used since it 
considers data from the entire 0.6” diameter field. The deflection sensitivities 
are: 

Horizontal 64.337 ma/inch Vertical 56, 747 ma/inch 

Inside a 0.3 inch radius the mean radial error using 121 data points is approximately 
0. 00075 Inches. 
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5.7 


Resolution 


5.7.1 


Turn the test equipment power off. Place equipment in an open loop 
horizontal line scan mode. Mechanically move image to the first data 
point Usted in Table VI using the table controls. Optimize electrical 
focus for each measured point. Adjust the D. C. offset current in the 
vertical axis so that the electrical scan Is centered on the image position 
on the photocathode. This is effected by setting the current to the 
difference between value when the scan line barely intersects the image 


at either extremes. Obtain and X, Y plot of the video at the data point. 
Measure the lO^and 9<$fpoint of the video and calculate the rise distance 


Record in 

Table VI. 

Rd (u) 
Rd (inch) 

= 

Rd (inch) 
u 

Ic ' 


Def. Sen. /In 

Ic 

as 

1 - l0 2 1 

fc i 

= 

Ic § I T * .91p 

IC 2 

- 

Ic @ I T « .Ip 

Rd 


Rise Distance . 

u 


-5 

3.937 x 10 

l T 

= 

Target Current 

I 

P 

= 

Peak I T 

x c 


Def. Coil Current 


Tube Uniformi ty 


Measure the 100% point of the video X-Y plot and tabulate in Table VI. 
Turn the test equipment power switch off and place equipment in vertical 
line scan mode. Repeat above procedure for each data point of Table VI. 
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NOTE: The source used throughout these tests was a Spectra-Physics Model #126 
He-Ne laser outfitted with a Model #336 collimator. The collimator used a 3. 3 
micron aperture at the focal plane of a 200 mm focal length lens. The optics for 
the image dissector was a Schneider f/l.2, 50 mm focal length lens. 

Prior to resolution tests, the image size through the Schenider lens was measured 
with a microscope. The image diameter at the third diffraction ring was 14 microns. 
Although appreciably smaller than the image dissector aperture, this was only 
slightly less than the measured rise distance. A sample illustration of the rise 
distance measurement is given on the following page. The 10% and 90% points are 
taken from a straight line drawn through the transition line. These are the values 
tabulated in Table VI. This manner of determining rise distance will be valid if the 
optical image size is smaller than the image dissector rise distance. For most of 
the measurements, the above condition is true and a good straight line estimate can 
be drawn. 

The horizontal and vertical rise distances were measured for nine positions shown in 
the following sketch 
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Ta„ „• VI 


5.7 Resolution 

5. 7. 1 Tube Uniformity 


Focus 

Current 

Inches from 
Center of 

Rise Distance 
Horizontal 

Rise Distance 
Vertical 

Video 

Amplitude 

Computed [ 

Resolution 



Left 

Right 

Left 

Right 

100% Pt 


1 

(M.A.) 

Horlz 

Vert 


M 


M 

MV 

H 

V 

?*/. 3 

O 

O 

93.39 

— - 

33.9/ 

/3.S7 

% 93 7 


t 

9j. J 

0.30 

<D 

as.9o 

'9.93 

3/33 

/ 7 0 J 

,/o7 


— 

j 

j 

93.0 

-0,30 

O 

3/. S3 

0AS3 

<Oc 

'Z/* 

.9/0 


I 

93.9 

o 

-OL /S' 

/f.93 

/3?.£9 

/9.3>9 

'9 73 

J33 


• 

93. S 

o 

-€>.30 

/f.O.7 

/3.93 

33.03 

'6.99 

JO? 



99.3, 

p 

0./S- 

31/3/ 

'9 6/ 

/?. 3f 

'9.73 

J37 



93./ 

€> 

<0.30 

'9.99 

'3. 9/ 

/7.7.3T 

'3.27 

.o93 

• 


93.0 


O.J/dS 

j 

'£1*8 

".9£ 

/££/ 

' 9.73 

„o?4 



93./ 

-0.&2S 

0. <21 ZS 

33. 3 S 


J3. 00 

d £>. O/ 

,o9/ 




Resolution: The goal over 0. 6 inch diameter is 4jU near the center and 6/i at the edge. The tube resolution 
shall be computed between the 10% and 90% point of the tube rise distance when taking into account 
the optical image shape. 
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5.8 


Magnetic Field Effect 


Attach tube mask with an aperture having 0.002" dia. pinhole to the 
vi dissector face plate. Remove the collimator and image lens from test 
table. To determine the stability of the deflection system under the 
influence of an external magnetic field, place the Helmholtz coils parallel 
to the tube and coil so that with the coils energized, -a^gauss is present 
in the vicinity of the coil in a transverse direction. Turn on static test 
unit in track mode. Obtain track by positioning the laser beam over one 
of the holes in the tube mask. With external field turned off, record 
horizontal and vertical deflection current in Table VII. Turn on external 
field and again record horizontal and vertical deflector current for this 
position. Repeat for each of the pin holes in tube mask as shown in 
Table VII. Repeat for other lateral field and longitudinal field. 

5. 9 Stability, Temperature 

With the mask attached to the vidissector faceplate, place tube and coil 
assembly in temperature chamber. Mount on a stable platform with tube 
faceplate perpendicular to the temperature chamber window. Make con- 
nection from the static test unit to the vidissector tube, focus coil. Vertical 
deflection and horizontal deflection coil as shown in Figure 2. Mount the 
laser on a motion table and place perpendicular to the tube faceplate outside 
of the temperature chamber. Adjust table to position laser image on pin hole 
of the mask. Turn on static test unit and allow 30 minute warm up. (Block 
laser beam to tube while warming up). With the scan mode in "track" 
measure and record the required time, temperature, voltage and current 
listed in Table VIII. Measure and record the horizontal and vertical static 
deflection current at each of the 9 data points listed in Table VIII. Turn 
static test unit off. Stabilize thermal chamber at 130° F for one hour. Turn 
static test unit on and repeat after 30 minute warm up. Turn static test unit 
off. Repeat sequence at 70° F and 32° F. 
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5. 8 Magnetic Field Effect 
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APPENDIX G 


COMPONENT SCHEMATICS 
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1.0 SCOPE 

This specification defines the formulation and procedure for 
preparing and curing a rigid general purpose epoxy resin ad- 
hesive or encapsulant. This material may be used as a cement 
in assembly or as an encapsulant for electronic components 
and/or assemblies intended for space flight use. 

2.0 MATERIALS AND SPECIFICATIONS 

2.1 Base Epoxy Resin 

ITTIL Spec. #4720538, "Insulating Compound, Electrical, 
Embedding, General Purpose Materials Specification" 
(Shell Chemical Co. - Epon 828). 

2.2 Curing Agent 

Epon curing agent D. 

3.0 MIXING FORMULATION 

3.1- Epon 828 - 100 parts by weight. Curing Agent D 
12 ± 0.5 parts by weight. 

4.0 MIXING PROCEDURE 

4.1 Measure the proper proportions by weight of Epon 828 and 
curing agent D into the mixing container. Use aluminum 
cups for small quantities or beakers for larger amounts. 

NOTE: Measure a sufficient amount to ensure the 

quantity is adequate for the application. 

- In no case shall a mixture of less than 
10 grams be used. 

4.2 Mix thoroughly the Epon 828 and Curing Agent D. The 
mixture may be heated to 45°C for 2 minutes to reduce 
the viscosity and enhance the mixing. 

4.3 Cover the container with a plastic bag, when a beaker 
is used, and place the container in a vacuum chamber. 
Lower the pressure to approximately 200um. The resin 
and curing agent mixture will rise and froth; leave 
the resin in the vacuum chamber for 10 minutes after 
the major frothing ceases. 

4.4 Remove the mixture from the vacuum chamber. The mixture 
-is now ready for use per detailed assembly drawing 

instructions. 
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CURING PROCEDURE 
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5.1 Cure the encapsulated assembly per the following 

schedule:. 

5.1.1 Three hours at 65°C to jell mixture. 

5.1.2 Post cure at 125°C for 1 hour. 

5.2 After curing cycle is completed, turn off the oven 
and allow the assembly to return to room tempera- 
ture. 
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